


e oF

AR T T
S

o v
CPHIL SLULADWEILER

- ‘ . s e -

IENAVIOR OF FAMILY GROUPS OF CANADA GCEESE
Qrex A, Biuerwoon
U A, Bnrnu af Jpﬂl Fisheries and W' ildlife, .Iumulonru. Norih Dakola

’ c-.m".%.‘..'i‘;‘.”«'i‘:'f.‘u. 13, 9 nﬁ-'#- .-:1:‘-&-. I

. Wl l‘iu- Woeshingten, U, C.



Koprsntod (rom Tronvatliens ol ihe Thitty Second Nutth Amuroan Wildiile snd Mratural Resoutces
Conferenie, Marsh 11, 14, 15, 1967, Published by the Wildlils Masageraent Inatnute,
Wite Bublding, Wachingien, [, C, Jupy

340 Tuirry.8ecoNd Nontit AstentcaN Witbuire CoNrFERENCE

BEHAYIOR OF FAMILY GROUPS OF CANADA CEESE

Juex A, Sienwoon
U. B. Dureaw af Sport Fisherica and Wildtife, Jamestown, North Dakola

An intensive Investigation into limiting Inctors and behavior of a
wild popultion of Cannbn geese at the Seney National Wildiife
Refuge in Michigan's Upper Peninsuln wns condueted from June,
1962, to August, 1365 (Sherwowml, 1966 a). The purpose of this paper
in to report thie fimdings of that part of the study concerned with pair
“i"d family bondy of Canmda geess sid related manageinent implien.
tionw,

The Seney flock hind ita urigin in 1938 when 332 pinioned Canada
geese were donated to the refuge by Ileney M. Wallace of Detroit
(Johnson, 1047), All offspring of the pinloned flock were allowed to
fly free, and they eventually cstablished a migration and homing
tradition, Hanson (1906) has identified these birds as glant Canndn
rieene ([trania conadensiz marima).,

Duting the course of the study, the size of the flock fuctunted

between 800 and 1200, Annual prodnetion to flight stage ranged from
100 to 490.

The Sty Anea

Heney Is purt of the Grent Manistique Swamp, Halladny (1986:2)
deseribed the nren as follows:

The reglon ix eharneterized by vist expanxes of lowlands eonsisting

ol a black sprice bog condition interspersed with patches of sedge

glade and stripc of high grownd which support white, red and jack
»oplnec, oL The soil and subsail thronghout this regien Is pure, medinm-

sand, Only ot few inches of the surface layer have weathered and
vontain grganic matter, Acenmulntions of peat and muck have
formed throughout most of the bog and wet areas.

The 95,635-ncre refuge is ecomposed of four biroad habitat types of
which 416 acres are cropland, 26011 aeres upland (brush and
timlwer), 60,965 neves marshiand, and 7.243 neres open water. Twenty.
one paedy, in which water levels can be cantrolled, contain most of the
open-vater acreage, The pools range in size from 27 to over 1,000

neres, They contain numerous Ialnnds which are used by the peese for
nesting pueposen,

MeTions
Much of the study required rapid and accurate identification of
tndividual geese, Flexible plastic ctllnrs wore developed for this

purpose (Sherwood, 1966 b), The collars, bearing letter-nnmeral
combinations, vere placwd on 468 geese, inchuding all or parts 6f 81 -
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femily groups. The findings presented in this paper are bused on
ohservations of same of the markel peese.

P THE
Poir Bonds and Family Relationships

Mo show clenrly the varlons [neets of poiv and family  bowd
relationships, the Listories ot severnl fntnlly groups wre trneel. The
nany letter-numeral combinations can be confusing to the reader, but
such dealguations ave cventipt fur neengate ontifiention and inter-
pretation, fn the following iixtories, ahlwevintinuy usedd include AM
for adult mate, AF for aduft Getuale, LM fue ocal (gosling) mnte, and
LF for locn (gosling) fotnule, Tu n fow cnses, (WO birds earried the
same tetter-numeral combination; but the eoflurs nemd 0 1063 were
orange, those in 1954 were white.

T3 gnd P2—1363, wh LAM) and 21 {AL) were teapped aud
marked with their goslings 11 (LF) DY (1.F), BS (L:M), aud A
(LF) on June 7, 1063 on the Tower Show 1Pou), 1'2 and one gasting
(D3) werg Fun over hy B yohiele on M-T7 on August 0§, 1963, B3 */o8
yot seen nfter that date pml was presumed Killed with the other Lvwo.
The gander (T5) ralend the remnining two woslings, and tho little
brocd was observid nuuetous timtes until thelr departuro shortly
after November 24, 1061 {Fieure 1).

08 ond K516, o6 (AMY, KD (&), KT (LF), AT (1M), and
ME (1A[) werd acked as & vomplete bromd unit on July 23, 1941 ou
}-1 Poal, The group wis lait nuted November 18, 1463, The adult
wale, 08, and gosting, M3, were ey shnt on the 'l‘cunmmee-l(entucky

Lake impoundment neat Calen, Tennesce oun dnnuary _5_nm1 1

1964, reapectively {Figure 1},

75 avd K5—~1964. Gometime butween Junuary § (when K5's mnte,
06, was shot) and Match 14, TO and B formed A new paie bond os
they roturned to Sency 08 the lntter dnte with the remunnts of the
two broods (D3, AT, and K73 (Figure 1),

15 and K5 successfully tintched a brood of four wa May 17, 1904,
and raised three to fHight atage. The new hrood was trapped ot July
15, 1064, and white colloss K2, K8, and 16 were placed on the three.

The three survivors af the twa 1963 browls (D3, AL and K7jwere
frequeut\y-ohsméd near T5 and K5's nesting iund while KD was
ineobating the 1964 clnteh, The three yeatlinee remained more oY Tema
together throughout the summer, yet never pjoined the pnrent hinds
and new brood until, possibily, Jus! prior to migration when AT wan
poted witly the groug an Wovember 13, 1964

75 win observed an the Tennessee National Wildlife Refuge ou
Decomber 23, 1914, but wan apparently shot slinrtly after heeause he
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falled to return to Sency in the spring of 1965, The sume fute
presumably befell A7 and K7 (1903 goslings)—nlthough K7 was also
gighted on the Tennessee Refuge on December 28—and J6 (10064
gosling) ny they, too, falled to return in 1966,

K& did return to Seitey in 1066 and again establixhed a new puir
bond—this time with 07 (Flgure 1), Two 1964 goslings (K2 and K8)
nlso survived to return, So did the Inst survivor (D3} of the two little
1067 browds, DR in 1965 was a 2-yenr.old, $he mated and suceessfully
brought off u brood of five on May 25, 1965,

07 and K6—1963, 0T (AM) nnd K6 (AF) with their brood of
flve- N1 (LAY, N6 (L), 159 (LA, K3 (L)1), amd Ky (L1")—were
mnrked on July 20, 1963 on 1%1 Peol (Mgure 1), They remnined
intaet and were last noted on the refuge in 1963 on November 20, Un
Deeewbey 0, 1963, the family group was spotted by Conservation
. Officer David Pyers on the Mesick Sanctuary in Lower Michigan
shout 150 mfles south of Sency.

K8 and K3 returned to Seney on March 23, 1964, fullowed by 07,
NG, nnd N1 an March 25, EY was uoted on the 26th, 07's mnte, K6,
did not return nnd wus presumed shot,

17 and K9—2063, TT (AM) and K8 (AIY) with their large,
. permunently mixed brood were mnrked on June 30, 1963 near

hendyunrters (Figure 1), Qoslings marked ineluded 136, 137, BS,
BY—males, nnd D2, D4, D5, DG, DT, AlG-fumnnles. The brood was
noted frequently threugh the summer and fall and depnrted shortly
aftc  November 20, 1963,

Appurcntly, the family was nearly decimated during the hunting
- season, D4 was shot on Huwnlin Lake in Mason County, Michigan on

December 13, 1963, (The bunter wrota that he didn't notice the
erange neckeollnr until he picked the goose up). B8 and BT were shot
~ at the Sardis Gome Rescrve near Oxford, Mississippi on December 80,

1963 and Januvary 2, 1064, renpectively. T7, the ndult male, B6G, B9,
and D7 never returned lo Sency in 1964 and were presimed shot,
also, However, D2, 1)5, DG, and AG Aid return with the goose, K9, on
April 7, 1964,

OZand K9—1964. 07 was unmnted in the spring of 1964 (his 1563
mate, K: = had failed to return), He was invelved in an extended
battle of several mintutes duration with another Ilnrge gander on
March 27 and was soundly beaten, It was apparent that he had lost
status as p result and was frequently threatened, chnsed, and pecked
by other geess for the following 12 days,

07 wax still unmnted us Inte ns the morning of April 8 o4 ho was
obeerved Leing harassed by other gesse, However, the day before, K9
had returned to Seney without her 1963 mate, T7. Amazingly, 07 aud
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K9 catablished a puie Lond by noon on April 8 (Jigure 1), and by
evening, O7 was cxhibiting the typleal pair behavier includiog
tlllreulta, liead bobbing, neck weaving, and tho entire greeting ceremony
ritual,

Equally amozing was the speed at which the new pair carried out
tho reproductive process, They nested on F-1 Pool where K9 inou.
bated u eluteh of six eyys, Five of the eggs hatched on or about May
20, us the puir wns obseeved with their new brood on May 21,
Back-dnting 30 days for inenbation and nine days for Inying revealed
that K9 stnrted to lny on or about April 11, just three days after the
pair bond was formed. 07 oand K9 suceessfully raised two of the
goslings (J4 and J7) to flight in spite of a severce gosting die.off,

Following the molt in 1904, three of K9's 1963 goslings (D2, D5,
and DG) rejolned hep, 07, and the new broed, 12 did not remain as
closely tied to the group as the other two yearlings, AG dld not rejoin
the brood and was observed severnl times exhibiting pairing tenden.
cies with an unmarked bied, Of lntorest was the fuct that none of 07
five retnrning 1963 goslings (K8, K3, N6, N1, and E9) rejoined the
new family in 1864, N1 and NS lind dispersed to some unknown polut
through most of late spring and summer; EJ was observed on
numerous occasions exhibitivg strong pairing tendencles with an
unmarked goose; and K9 nid )8, the two femules, were usuully noted
together through the summer, Yet, in lnte {all, the yearling brood of
five had regrouped and was observed oiy November 19, 1964, just prior
to migration,

Spring 1965 saw the return of 07 and his two 1964 goslings, J4 and
J7, on April 8, bat he hond again fost his mate. She had been shot near
Big Sandy, 'Tennessee on Junuary 10, 19045, Of the two-yenr-old group
(1963 goslings), N1 and K3 returned in 1965, N6 wna ahot near
Newton, Mississippi on Decomber 24, 1964, and E9 and K8 failed to
return and were presumed last {Pigure 1), B9 had been cbserved on
the Tennessee Nutional Wildlife Refuge nn Janunry 22, 1965,

07 and K5—1965. '?hus it was that 07 and K5 were mates in 19656
Ench hod two separate mates the previous two years but had lost
them; O7 with K6 in 1063 and K9 in 1964—K6 with O6 in 1963 and
5 in 1964 (Figure 1), These birds all frequented the same arcas and
were “sequainted” with one another. This was probably the reason
for 07"y awift pairing with K9 in 1964,

07 nnd K5 apparently can & in together on Apeil 8, 1965, On April
9, 0T was rejecting and chasing his 1964 brood, J4 and J7, from the
nesting island. K5 procceded to lny threo eggs, hatehed only one, and
it was shortly absorbed into one of the larger broods. Consequently,
07 and K6 went into the 1965 moilt without any goslings, but they
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wera joined by J4 and 47 (O7's 1964 goslings) and by K2 and K8
(X5's 1064 oslings),

035 and 08—1963.1965, "The Lumily history of 05 (AM) and 08
{AI*) wus Jess compliented beeause the pair survived the three yenrs
of the sty (ligure 2), 06, fondly called “Old Eyebrows” heeauso
of white spotting above his eyes, wos marked on July 20, 1963 with
hin mnte, 08, and thelr seven goslings, N2, N3, N4, Mi—males and
K1, K2, Ki=—females, The family group wns lust noted in 19063 on
November 24,

N3 was Inter shot on the St. Joseph River near Elkhart, lndinun,
N2 and K2 were nssumed dead beenuse they failed to show up at
Seney in 1964, N4, M9, K1, and K4 returned as n group to Seney on
Mureh 40, 19G4—three days uftee their purents, O5 and O8, arrived,
Shortly after, N4 and M9 (mules) dispersed Lo unknown peints, bhut
K1 and K4 (femnles) remained in the area.

05 and OB were suceessful in raising o mixed lLrood of eight to
{light stage in 1964, Theles was by fur the Inrgest brood un the refuge
following the gosling die-off, The new brood, murked on July 15, 1964,
included K3, 16, T3, T8, 19, 1.8, LT—funules tant I8, the only innde,

Follewing the molt, yeurlings N4, K1, and K4 rejoined the purenty
and new brood, M9 did not retura to the group and was not abserved
agaln,

05 was the dominant bird in the 1°-1, 1.1, J.1, aud headguarters
nrens of the refuge in 1964, Ile and his 12.member funily group
(mate, 8 goslings, and 3 yearlings) were noted almost daily until te
fall, The yoslingw, aven when nearly full grown, took advantage of
thelr paronts’ status in the floek as they often chased oihor ofder geese,
Any bird that nttemmpted to retalinte was iinmedintely headed off by
ono or both of the pareuts, chased and occasionslly, briefly
“thrashed,” N4, the yearling malo, was learning lis role well from
the “patrinrch,” und it wos apparent that he was developing inte a
dominunt bird, too. That cdspring assume the socinl rank of thoe
parents when they rewmain tn the brood was previeusly pointed out by
Hamwson (1963). In 1064, the big famnily was last observed on
Novembar 265,

The group wintored on the Tennessee Nutionnl Wildlife Refugo oy
reports were received of ohservations of 08, 1.7, and L8, Somewhere
along tho line, Lowever, the big family unit ran into trouble, N4 wis
shot near Olney, Nlinois on December 5, 1964, No other band
recoveries were reported but only the parents, 1.8 and 48 (1964
goslings) and K1 (1963 gosling) returned to Seney in the spring of
1906, Further evidence of what the family had encountered was
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revenled when it was noted that 05's collar hnd a perfeet shiot hole
through it.

K1, the 2-yvenr-old fewmle and only kiown survivor of the 1043
brood of st ven, mated and successfully hatehed a brood of four on
May 28 (Figure 2). Within a few days she had lost thres to more
dominant groupa but raised the other to flight, K1 and her little
LTamily were allowed complete freedom with *0ld Evebrows® and his
beood, Wherever the parent brood went, Kl's group was right behind,
It was a ense with human atributes—the young daughter learning
the role of bruod raising from the long experienced old folks.
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Although “Old Eycbrows" and 08 lost 6 gosling, they picked up
another sbout n week younger—it nny bave been one of K1's—and
succcaafully raised the fiva ta Light in 19065,

A 1008 sequel to thls family history was recelved from Refuge
Mannger John B, Hakala (personal communication, June 19, 1960),
056 and 08 survived the hunting senson to return to Seney in the
apring of 1066, The pair hatehed n brood of six goslings abont mid-
Muy and the fumily group was observed nlmost daily until Moy 25, On
Junc 8, the old female, O8, was missing from the group, She was
niover seen again and *0ld Eyebrows" raised the brood nlone.

Then, in carly September, according to Orlynn J. Halladay, Assis.
tant Refuge Manager (personnl communiention, October 28, 1066)
und Gerald H. Updike, lefuge Biologist {(personnl communication,
February 14, 1967), O5 and his nearly.-grown brood were jolned by
K6 and her one romaining offtspring (she had ouly hatched two ia
1960). K6's mnte O7 lind disappenred several days prive to this now
unfon between 05 and K5.

T1 and P1~1963-1965, 'The history of T1 (AM) and P1 (AF) was
difterent. They wero marked on June 21, 1563 along with their mixed
brood, Al, A2, A3, Ad—females and 1M, 312, 113, I, 115, 116,
H7--males (Figure 3), There wns nome losy in the brovd and A2 Ad,
H1, and 17 were uot observed after August 1. The other nine,
howover, remained together and were last noted below the 1.O
Spillway on December G, 1063,

On April 10, 1964, six of the seven 1903 goslings were ohaerved
back at Seney. Only 118 failed to return, The purent birds, T1 and P1,
did not show up until May 3. Appnrently, they hud attempted to nest
hut their efforls had been thwarted by predation. They then lingered
for several days within the territory of TS and K5, Shortly after, they
wera rejoined by five of their six remuaining 1063 goslings—Al, A3,
112, 14, and 15, Only 13 did not join the group. At the time he was
involved in a pairing tendency with another goose. The family group
then molted and remained mnost of the summer and all on Tee Lake in
Blaney Parlc, ten miles to the south of the refuge. They returned at
infrequent intervals to feed on the refuge.

In 1966, T1 and P1 returned to Seney on April 9. So far as could be
determined, Al, A3, 12, and H4 returned with them, 113 and 116
failed to show up. Of the four 2.year-olds that returned, both 12 and
114 {males) established pair bonds with two unmnrked geese. Appar.
ently uo successful neating oceurred, however, Al (female) dld not
pair, but A3 (female) Aid and suceessfully hatched five goalings in
Iate Mny, all of which were taken into larger broods by June 16,

T1 and P1 hatched five goslings on May 23, 1965, Through brood
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mixing they held s many as 36 goslings and brought 12 to flight in a
permanent  family proup. There was evillence thnt some of the
additional gostligs Inlonged to the 2-year-oll, A3 (Figure 3).

L2 und Male—-1955.1965, During the study, additiona! infornma.
tion was ndded to an unusual neconnl of pair bond strength in o pair
of Seney goose,

The story was revealed on August 2%, 1952, when student axsistant
James Goldsberry trapped a family group of five geese in a walk-in

LA (LI sl (LT
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venp on 11 Poul, The parents fad previousty been handed, A chedk of
Wie pefngee butdinge es showed thpt the femnle (305.221516) amd male
(OUS. 22117 were Landed together aml in sequence on July 22, 155,
They were listed ns ndults ot that time,

I November of 1055, the mnle was again trapped ot Seney and
shipped by truck with 99 other geese to Lacissine Natiounl Wilidlite
Refuge in Lottisfans for a trnsplapting experiment. The displaesd
goode wore haed Wit by hanters (U4 direet returns), bt the male
survived, 1t wis not known whien or where the twa adolls wers iy
unitedd us they were not peteapped until 1962,

The pair was not teapped in 1963, but theie three 1962 poslinges
returened and swere trapped. They wore turked with ocauge vollurs 12
(male), 10 std 1D {femules) on July 3. The theee remndned together
up to the lust observation on November & U2 ad 1) were obviousdy
sl together on BDecomber 24, 1963 whoen I}, Criad of Pagis,
Tennessee shot then foth senr Tepnessce-Kentueky Lake in Henry
County, Tennessee, They were 20 months old ut the thue, RY was not
seedi ngitin stud was presuiably shiat, too.

The old puir returssed to Seney i 1964 and hrought off a browd of
wndetermined size. Appurentdy brood mixing or the W61 divaly
claimed most of their brosd as they suceseded in roixing only one
wonlingt to Hight. The old fanale was eatght on Jily 15, and white
eollur 2 was plaesd on her. The Jittle bromd wis lnst observed on
November 20, 1961, 1'he gander was never diffeult to identify becunse
Int carried twa Fish and Wildtife Service batds—one regular nnd the
wlditional one us g resull of the Lavyssine experiment,

It wasn't until May 25, 1965 that the old paie wos seen with n browl
of five on the south Show Poad dike, With their return in 1960, the
paie hind been together 11 years aud were at Jeast 13 yoars old. Age
appeared to bave tittle to do with senjority or flock dominanee ay the
gander had nosahosdinade rale in the Rock, ' T '

Their luck in radsing the 1963 broosd was fitthe better tha their
1964 effort, 'Fwo of the goslings wore missing by June 18 aud & thind
one shortly after, The other two were brogghl o ight in early
Aupgust,

Tt and L3 Colite }oe 1061965, tn Septombr of G, wvemnd
vlene that a pair bond had developed between T1, o seven yenrald
tale, tnd L3, nas imanature fesle about 17 msonths okl, They desirad
solltude from the lock and were often sven alone in a small, quiet pocl
tlapge the vatnre tenil,

The two returnmd 10 Seney on April 4, 19465, well whead of uvwl of
the flock. 1 appurently had to pepsist eonsidernhiy to bring 12 uto
receplive breeding condition Leewmuge her broad of three (from clutel
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of fout) did not hateb on Hel Pool until June G, a week after the penk
hatch of the flock,

Thelrs was not a dominant role in the flack, It they lest none of
the goslings beenuse of mixinge,

On June 16, L3 bogentt aeting steangels nod was ohseeved separated
sume 200 yards from the brood She was baek with the brood briefly
on June 17 bat disappeared completely an Jdune 18 when the gtos)ings
wore Just two wocks old, L3 was later fomnd densd in the rass along
the east dike of Upper ¥4 Pool on June $ by o work crew,

After L3 disappearved, T1 took charge of the bromd alone nod raised
two soslings to Night, He even pleked up two ndditionn] gostings for n
short thae infate June,

Digcvsston

A number of sipoificant Tnets emerged from the histories just
presented grd frean obseevationy oF giher marked fiemilies not detaifed
lierebn, They are ng follwws:

Puair Bonds

Bvidence {fndivated that praductive and permanent pale bonds
coulil be developed inon matter of hones in obder, experienved, and
“meapaninted” geese, Wepaan $1962:128)  susperted  this to some
degeres when be wrale that,

ifwir formution, nt least i the Canrda Goose, usunlly appenrs
spremd over o period of months and may be vitally affected by carly
ansocindinny established in family groups and combined broods and
flocks of sexnndly fmmature binds that forn during the breeding
senson, One presumes, nevertheless, that the proeess of pair forma-
tion may b aceclerntold when paies lose their motes early in the
hunting sennon,

Pair bonds onee estublished, were permanent ro long ax both
membors remuined adive, There was no cevidenee of polygamy or
promisenity nmong the repraductively inature wecer, nor was there
evidenee of pairing between hrowd ntes,

Avtunl pairing and/oe the arigin of it lock place an the nestiog
grounds, Some mute seleetion touk place an the wintering groands, as
n reanlt of hanting mortality, tnt the seleelion was based on previous
experieirce or acquaintanceship on the nesting grounds,

Upon the denth of o goose, ganders were eapuble of raixing the
browd alone and did so in three known enses,

Yearling Activity
The yoarlitigs freguently retarnemd to Seney i the spring with their

surviving parents und brood mates, They attempted to follow the
parents whent they were establishing a nesting territory hut were
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Jiortly foreed out of the family group by repuated rebuls from the
parents. About ope day wus ordisarily required to convinee the
rearlings they were no onger wanted.

After being rebuled, instend of teving to follow the purent binds,
the yearfings attempted, in some cuxes, (o duplicate purental pair
activities, Some of the pairing occurred between yentlings that had
usseeinted theough broosd contact the previous year.

There was an obvions tendeney for the mate yearliugs to disperse
from their natal arcas bug for the femates to remain there, Appurent.
ty, this factor earried over as 2-year-old femnles invariably nestel
or renreid their young in the sime areas they frequented ns gostings,
I'he male dispersal wis probably ap exprasion of a pairing nurge—to
find an eligible fenate und establish the beginniungs of o prir bond,

‘The nrdor of palr botdds in bost yearlings started to wane after
about flve or six weeks, or abont the time nost of the uew hreods had
hatehed nnd just prior to the molt,

There was clenr evidence of yearlings rejoining their parents just
befure the molt, when the purcnts hid lost theie nest or browd ' and
1 in 1954 anad 07 and K in 1963). Also, many yenrlings, both male
and femole, rejoined their suceessful parents and bew hrowls follow.
inyg the molt, The parents were not willing to have the yenrlings rejoin
until the new brood was on the wing,

Yearling brood-mntes retnined stromg family tiex well into the
secotd year, with or withent the prosence of the parent i,

Two.Year-Old Females

Martin (19G4) found that N percent of the 2vae-old Tenmles
peeted I Uinde. Cradglvmd mnd Soonkstad (1964), working in Mon.
, indivated that between 27 aaad 36 pereent of the 2.ycaralds
teated in the Flathend Vatley tlock, Both investignlors were working
with Hranty conadynsis wafitts, Begkhaae (1965) alse fomud that 33
pereent of the Branta canmiensic marima -yearehls hested in the
Trimble fleck in Missouri, tute Slpnson and Susith (1950}, working
with Hranta ennadensice indovior, suspected it S-year-old femnles
were productive, Findly, Hunson {123 stuted that, At the present
state of our knowledze, predictions of wikl populations must be bused
un the assiaption that ull fersoles attempt to nest at approximately 2
seurns of ngo oe in their third spring of life.”

At Seuey, of 16 femunle goslings banded jn 1962, at lenst aix
returned in the spring of 1961 (three others were shot and one
other previounly found dead ), lireeding duin on five of the six were
obtained, Of the five, four nested. Thus, from the very Hmited data
nvailable in 1961, about 80 percent of the 2.yearoldx nested at Sency.

In 1463, data from 11 two-yeur-old fermnies wern ohtained. Bight of
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the 11 nested fura 73 pereent reproductive effont among the 2vearold
femnles, OF the Aliree that dik not nest. twa paired with veaeling
maules and e third rempinead solitors While 11 birds cannol be
voltsishered w darge sample, it still ennstituted abont 10 poreent of the
deyearold females, thue mnking the results meaningful. From the
duta obtained, it was concluded that abiout 746 pereent of the Lyent.
old Temales nested nt Seney o 1963 nnd 1965,

Six of the vight nesting attempts wore syewessful, Aver  browl
size at hutehing for the six suecessful broods in 163 was « ¢+ which
comparcd fovorably with o 44 average bromd size for the entire
hateh, Caleulntions based on flock structure showed that the 2-year.
old femnles contributed 25 to 81 pereent of the hntel (nhout 200 of
676 goslings hatched in 1963), The faet that many of the Lyearolds
Just their hromds 1o older, more expericnced and dominant pabs did
nut detraet from their contribation,

Nest ncutions anel/oe broml rearing arens for the parents of sis of
thee sueeessful Syear-obl nesters wers known. In every ense, the
Zoyenrobdn nested and/or raised theie hromds in the same genetal neen
that they were batehed o reured themselves, There was evidence that
some of the L-year-old fomalex bist, or willingly gave.np, their own
goslings (bromd nixing) to their parents, The tendsney for the
2peur-old Temales to nest f their gatad anas undonlitedly envour.
nygedd Vhig type of hrowd mixing when the old pnreme wors 2il! living,

Mav e est DapLieatiors
Measurements of Produelivity

Liyneh and Singleton (1961) nave develoged antetlind to determine
annual productivity in blue, snow, and white-Tronted geese by eonnts
of familiex aml other “functional eronpings" on the winteringe
geounds, The nrethod is eonsidered relinble because of distinetive firsg
winter coloration of the young of these goexe,

Elder and Eider (1010) und Hnnson and Smith (1950) sugirested
that aveenge group eounts of Canuda geese I the fxll would Sudiente
numbers of family groups and this in turn could be usel to determine
annunl preductivity, Lebret (1956) took issue with these methois,
pointing outl thut sl geoups of gese may not aescessarily be
identiond to fawnilies, that enly true Tamily counts shonld be used and
that such true family counts aro not prsaible i Cannda woese beeatsn
the young are not readily distinguishied from adults,

Eynch and Singleton (19643 have attempted 190 modify  their
methods of determining prodactivity in bines, snows, ad white.fronts
for ure with Canndax. In the modified method, xmall proups of
Canadn geese of 10 birds or less are recorded and an everage taken
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which is converted to a poreant to imdiente the dugres of produetivity
(Lyneh, 1962), Haonson (1965) dwdiented that this method jx loss
relinble than vrapping suwpled in the fall s aerial photographie
surveys on the breeding grounds,

Bvidence from this study mdicates that Judividaad groups of geese
migzating from Seney may e composedd of 2 {13 8 tene family group
with both parents and original younges {2) a trae fumidy group with
buth purents, original young, nnl one or minee yenrlings from the
prrevious year's bramd; (3) n true family gronp with both porents,
withent any youme-nfathe yeir (nesting or browd lose) Ind with one or
mnee yewrlings Crom the previous yenr's brosd; €8 o famdly gronp in
which browd mixing has neeurrad which eesults i familivs of preater
thap 10 memlers on one extreme and jn paire without any young on
the ovher—thes groaps iy or may not uclude yearlings from the
previous year's bromdy (5) uny of the foregmng groupe with aye
parent wissing; (G) 0 union of two families wlsre ops purent of eneh
hny died or been killed; (7) yenrling siblings: (8) pairs without,
Youpge (nesting or beomd o) er praanating pairs.

Other than Nuuber 1, all the combinations sopresent a patential
sonree of bing in determining produetivity in Cannda gooss by faily
counts in the fall, Sewc of the potentinl hiass were recognizd hy
ENler and Eldee (109 and Lyneh (31962) in developing theiv
methods, Jowever, it v the writer's opinion thet xuely biuses sannot
be prereame by “averpge geonp eonnts,”

The findings ot Seney nmy not be typical of major papulntions of
Canndas nexting in the North, On the other hand, it ix not known w'th

vettainty that these fuetors do wet exist in more northern nesting
populntions,

Sustaany

Behavior velative ta pair bonds nud family relationships in & wild
populntion of Conndas gerse (Branta ennadensic marime) were studied
atthe Seney Notiona] Wikdlife Refuge in Michignn's Upper Peninsula
feom June 1962 to Mtugast 1965, Napbwered plastic eollaes were piieed
on 468 geese, lnpseely finily groups, Findings were hased on obsotvie.
ines of geeke o tanrked.

[& was found that; (1) o preductive pair bond coutd he daveloped
iv g watter of hours in older, acquninted geese: (2) pair bonds wore
permanent so lony as beth members remnnined nlive (3) pairing took
place on the nesting geounds; (4} ganders raised the brood alone
following death of the poase; (5) yeardings frequently returned to the
nusting grounds with their parents; (8) yearlings often rejoined their
parents after the nesting senson; (7) brood mates retained strong ties
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well into the second year; (B) ubout 76 percent of the two-yeur.ulid
temales nestod nud eontrihuted ahout 31 pereant of the hutehs (9)
2.vear-old femules aticmpled to nest close to theie natal home; and
(10} browt mixing oceurred nid 2.5eneold femnles were most vitluer.
ihie in losing thele goslings to older, nggeessive puirs,

FFatmily groups of Canado gesxe contained from two to 21 members,
T'hn vmnpnuiliun of sich groups was influenced by mortality, brood
mixing, yearlings rejoinlug parents and unlons of two famities. Phese
nssmnlllng-.‘s represeit a potentinl source of blas in determining
produetivity fta Conadn geese by fall eounts of family groups, Such
binsea cannot be overcome by “average group count” wethods cur.
rently in use,
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DIBCUBBION

Exxpsr PavNTIR (Badkatchennn, Canadnd s This was & wust intepestiog paper.
It wasn't until the etd that yuu cume to the aduption wothod of maklng up a
family geoup, Up ‘u Reging, we have n waterfowl poik where wo produce srownd
60U goslings & your, and it Is bt unusunl to wo one poir wilk 20 10 43 young, The
adulla are sittiog around and leiting others baby-slt, 1've wondeted I musiality
et grenter when you have such n large nunber of goslings with just ono pair,
nnd if you have acen more cnscs of adopticns that weten't necossarily from the
vtiginal family groupd

L, Sitawoun: Yow, this could take place. In fact, this mixing phenomenon war
rommon atd did not necesesrily take place Letween the oldez bipds and their ows,
Joung frum previvus years. 'The furgest group we bl was & group of 81 that Just
one pale took care of. Amd for all intents and purposes as soon ma this family
boud wis acaled then those 21 and the parents beenina & funlly group that stayed
together until lute fal! and left together,

Faon e Fuoons 14 your study Include obscevations on parenthood and
balanced family groupst 1f so, did you notico any impact upon tho survivm)
that was caused by thy dominant pair?

Lm, sitmawool: Thers definitely wan Jominabce eslablistied between various
famnily groups, There seeined to b some ovidenes, howerver, that the most Jominant
birds were the thost succrasful in ealaing young, They were also the ones that
gnthered the adihitionst guslings from the nther blrds,




